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To date, studies that have examined psychological issues among bone marrow donors (for example see Refs 7-11) have a significant impact on donors' reactions. The present investigation studied a panel of sibling bone have focused primarily on unrelated donation -which involves little or no contact between donor and recipientmarrow donors at three key points in the donation process in order to (1) examine donor psychological welland thus have not been able to fully examine the additional effects of bereavement on donors' psychological wellbeing across time, and (2) investigate the effect of the sibling recipient's death on donor well-being. We surbeing. The failure of prior research to adequately address donor psychological issues including bereavement within veyed sibling donors by mail 1-2 weeks prior to donation, 1-2 weeks following donation, and again 1 the framework of related bone marrow donation led us in the current study to investigate such donation experiences year after their donation. In general, all donors reported high levels of predonation self-esteem, masin siblings. We were specifically interested in determining whether the death of a sibling bone marrow recipient affectery, happiness and life satisfaction. As might be expected, bereaved donors felt less as if their donation ted donor psychological well-being and adjustment assessed prospectively from predonation to 1 year posthad really helped their sibling as time passed. However, despite such donation-specific perceptions, bereaved donation. Although all living donations involve distinct sets of donors experienced global psychological gains following bereavement including enhanced self-esteem, happiness, potential costs and benefits to donors, perhaps the main cost to related bone marrow donors -the loss of a sibling -has and life satisfaction compared to donors whose siblings were still living. These findings suggest that physicians not been examined previously. Studies of unrelated bone marrow donors and sibling kidney donors have investigated and mental health practitioners should monitor donors' psychological well-being for extended periods postdonor well-being generally, as well as in the context of the recipient's death. Investigation of these donor groups donation, and should consider clinical interventions for bereaved and nonbereaved sibling donors.
suggests that most donors have positive donation experiences; in general, donors report being happy and proud Keywords: sibling; bone marrow; donation; bereavement about having donated, feeling like better persons for having donated, and feeling that the donation made their lives seem more worthwhile. 4, 7, 8, [12] [13] [14] [15] [16] [17] [18] [19] [20] Positive outcomes are not univerThe transplantation of organs and bone marrow from living sal, however, and a significant percentage of donors do donors has increased dramatically in the past decade. Kidreport at least some psychological difficulty with donation, especially when the recipient does not survive after the transplant. Bereaved bone marrow and kidney donors have
The few investigations concerned with the psychological Donors who did not return questionnaires within 2 weeks were contacted by telephone to encourage return of the well-being of living donors when the recipient dies have started with the assumption -and in most cases conquestionnaire. Donors who returned questionnaires received $10.00 for each of the three questionnaire waves comcluded -that the recipient's death would have negative consequences for the donor. The broader bereavement pleted. Donors who completed all three questionnaires were literature, however, suggests that there are two possible outcomes for survivors of a close family members' death. 24 included in the present analyses. Of the initial 76 donors who received our mailing, 86% (65/76) returned preOne possibility -found in the literature on caregivers and consistent with findings on donor bereavement in other setdonation questionnaires. Longitudinally, of these predonation respondents, 80% (52/65) subsequently returned tings -is that the stress in the months prior to the death will deplete the resources of survivors and compound the the shortly post-donation questionnaire. Finally, of those who returned both pre-donation and shortly post-donation natural grief reactions. 25, 26 In terms of donor/recipient pairs, this literature would predict that the stress and anxiety of questionnaires and received 1 year post-donation questionnaires, 85% (44/52) returned the 1 year post-donation quesdealing with a critically ill sibling would magnify the donor's negative emotional reactions to the sibling's death.
tionnaire. This produced a panel of 44 donors who completed all three questionnaires and who will be considered A second possibility suggested by the bereavement literature is that the recipient's death may provide some form of in subsequent analyses. In order to determine whether panel donors differed from relief from the stressors associated with caring for a family member with critical health problems. 27 In this case, it donors who did not complete all three questionnaires, we compared these two groups on all demographic variables would be predicted that the donor would experience enhanced well-being in the months following his/her sib-(all 65 donors had completed the pre-donation questionnaire which included the demographic variables). There ling's death. Such gains, if they existed for related bone marrow donors, might also be due to refocusing of family were no significant differences between panel and nonpanel donors on any demographic variables. In addition, to deterattention on the donor rather than the recipient, or to feelings by donors that at least they had done everything possmine if the recipient's health status affected whether or not donors continued to participate in our study, we compared ible for their sibling.
As noted previously, when bereaved donors (whether panel and nonpanel recipient death rates at the central study site (this information was unavailable at the three smaller related or unrelated) were asked about their feelings specifically related to donation, they reported more negative sites). There was no significant difference in panel and nonpanel death rates in the 1 year period following thoughts and perceptions than did nonbereaved donors. However, there is virtually no evidence concerning how transplantation. bereaved donors react in terms of global psychological adjustment in such areas as overall self-esteem, mastery, Measures happiness, and life satisfaction. We do know from previous research (for example see Refs 7, 8 and 28) 
that donors
In addition to general demographic characteristics, we assessed two classes of psychological variables (donationgenerally have positive donation experiences and show psychological gains from pre-donation to post-donation. specific reactions and global psychological status). Donation-specific psychological factors included perceived This led us in the current investigation, to predict that although bereaved donors would have more negative feelefficacy of one's donation and feeling as though one's life had special meaning as a result of the donation. Global ings at 1 year post-donation about the donation specifically, they might nevertheless experience overall psychological psychological factors included self-esteem, mastery, happiness, and life satisfaction. As described below, these measgains by final follow-up due to a sense of relief or closure, or due to increased family support following the recipient's ures (except for Perceived Efficacy which was created for this study) have been well established and validated with death. We therefore set out to examine (1) sibling donors' experiences and psychological well-being across three time general population samples, and/or have been used previously with other donor populations. Both sets of factors points (pre-donation, shortly post-donation, and 1 year post-donation), and (2) the effects of the sibling recipient's were assessed at all three study time points. death on donor well-being.
Donation-specific reactions: Perceived donation efficacy was measured by two items developed for this study that assessed the extent to which donors felt that the donation Methods would benefit (or had benefited) the sibling recipient. The two items, 'I have helped my sibling in a significant way', Subjects and procedure and 'I belive I have relieved my sibling's suffering', were measured on a 10-point Likert-type scale ranging from Potential subjects for this study were adults from four study sites (three in the northeastern region of the US, and one 1 = not at all true, to 10 = very true (inter-item correlation = 0.72). Items were averaged to form a comin the midwest) who donated bone marrow to an adult sibling during the 4 year period from 1992 to 1996. All sibling posite scale. A five-item 'Special Meaning' scale based on Simmons' donors during this period received mailed questionnaires from us 1-2 weeks before their scheduled marrow donation, early work with kidney donors 18,28 and subsequent work with bone marrow donors, 7 ,29 measured the extent to which 1-2 weeks after they donated, and 1 year post-donation. donors felt that their lives had special meaning because of psychological variables. To address the question of whether donor psychological characteristics were affected by their donation (Cronbach's alpha = 0.91). Items inquired about respondents' feelings when they thought about the bereavement status or assessment time point, we conducted a series of six 2 × 3 repeated measures ANOVAs with one transplant (eg 'I feel better about myself' 'I feel fulfilled', and 'My life has special meaning'). Items were scored on between-subjects factor (Bereavement Status: bereaved at any time during the 1 year following donation, vs not) and a 10-point Likert-type scale ranging from 1 = 'not at all true' to 10 = 'very true'. Responses to the five items were one within-subjects factor (Time: pre, shortly post, 1 year post). By the time of the 1 year post-donation assessment, averaged to form a composite scale ranging from 1 to 10 (1 = low 'special meaning', 10 = high 'special meaning').
13 of the 44 (30%) sibling recipients had died. Most recipient deaths (10 of 13) occurred between the shortly postPre-donation, donors were asked how they expected to feel following the donation (eg 'I will feel good inside', 'I will donation and 1 year post-donation assessments. Following the ANOVAs, we conducted a series of independent t-tests feel as if my life is more worthwhile').
by bereavement status for all outcomes at each assessment to more specifically identify outcome differences by Global psychological measures: The 10-item Rosenberg self-esteem scale 30,31 -which has been used extensively bereavement status. with bone marrow and kidney donors in the past 7,18 -was used to measure self-esteem in the current study (Cronbach's alpha = 0.78). Donors responded to statements Results about themselves (eg 'I feel I have a number of good qualities', and 'On the whole, I am satisfied with myself') using Donor demographic and psychological characteristics a four-point response scale. Responses were averaged to Demographic characteristics of bereaved and nonbereaved form a composite scale ranging from 1 = low self-esteem donors are presented in Table 1 . to 4 = high self-esteem.
We computed test statistics -2 for discrete variables Feelings of personal control over one's life were measand independent t-tests for continuous variables -to assess ured by the seven-item Sense of Mastery scale developed potential differences between the two donor groups. There and validated by Pearlin and Schooler. 32 The measure were no statistically significant demographic differences included items such as 'I can do just about anything I really between bereaved and nonbereaved donors. set my mind to do', 'Sometimes I feel that I'm being Donors had high baseline scores on donation-specific pushed around in life', and 'I have little control over the psychological measures. For example, before donating, things that happen to me' (Cronbach's alpha = 0.69).
97% of donors scored in the highest three categories (8-10) Donors responded to mastery items using a four-point scale, and responses were averaged to form a composite scale ranging from 1 = low mastery to 4 = high mastery. methods. We first computed descriptive statistics for key demographic, donation-specific psychological, and global of the donation efficacy scale indicating that they strongly expected their donation to help their sibling and to relieve his/her suffering. Overall, nearly 70% of donors endorsed the highest donation efficacy category (10 on the scale). A similar pattern was found when donors were asked if they felt that their lives would have special meaning after they donated. Thirty percent of donors had the very highest score (10) on the special meaning scale at the predonation assessment; only three donors (7%) had scores at or below the scale midpoint. In terms of global psychological characteristics, all donors exhibited relatively high levels of pre-donation selfesteem, mastery, happiness, and life satisfaction. Although composite self-esteem scores of at least 2. Thus, for example, 97% of donors agreed or strongly agreed that they sibling (see Figures 1 and 2 for a graphic presentation of were persons of worth, while 94% disagreed or strongly these results). disagreed that they felt like a failure. Similar patterns were Significant main effects for assessment time point were found for mastery -the majority of donors (66%) scored found for happiness (F (2,42) = 5.00, P р 0.01), donation in the highest two categories of the composite mastery scale -for happiness -the majority of donors (87%) scored above the midpoint of the composite happiness measure. Life satisfaction scores were not quite as high as those for the other three measures, although the majority of donors did report that their lives were either pretty satisfying (86%) or completely satisfying (9%).
Donor psychological characteristics across time
To address our second objective of determining whether donor psychological characteristics were affected across time by the recipient's death, we conducted a series of six repeated measures ANOVAs. The only significant main effect for bereavement status (averaging across assessment time point) was in donation efficacy (F (2,42) = 28.77, less likely to feel that they had significantly helped their Figures 3-6 ). For happiness and donation efficacy, a close examination of the means for bereaved vs nonbereaved donors suggests that these time effects are primarily the result of changes in bereaved donors' scores at 1 year post-donation. This is further indicated by a significant bereaved status by time interaction for donation efficacy (F (2,42) = 9.56, P р 0.001), and marginally significant interactions for happiness (F (2,42) = 2.59, P р 0.10), and self-esteem (F (2,42) = 2.36, P р 0.10), indicating that bereaved and nonbereaved donors' scores on these variables changed dif- Finally, in order to determine more specifically the nature of bereavement effects on donor outcomes, we conducted a series of t-tests for each outcome at each assessment time point (see Table 2 ). Our primary objective was to examine differences between bereaved and nonbereaved donors at the 1 year post-donation assessment because it was only at this point that significant bereavement had occurred in the sample (ie virtually all recipients were still living shortly after donation). However, because the health of the recipients who subsequently died might have been poorer at the earlier assessments and could, therefore, have produced group differences at those time points, we conducted group comparisons for all three assessments. In terms of donation-specific perceptions, bereaved donors had significantly lower donation efficacy scores at each of the three assessments (pre-donation t (43) = 2.39, levels were corrected for multiple comparisons at pre-donation and shortly post-donation (0.05/12, alpha = 0.004), efficacy differences at these two time points Discussion were not statistically significant. Because comparisons at 1 year post-donation were planned prior to the analysis, no
The central goal of this investigation was to examine the alpha corrections for this time point were performed. 34 donation experiences and psychological outcomes of sibThere were no differences in whether or not donors felt as ling bone marrow donors, especially in light of postthough the donation experience gave their lives special donation bereavement. Prior to the donation, sibling donors meaning.
showed positive donation-specific perceptions and high levThree of the four global psychological measures differed els of psychological well-being. Thus, donors had, on aversignificantly by bereavement status 1 year post-donation. age, high levels of self-esteem, mastery, happiness, and life Bereaved donors had higher self-esteem (t (43) = 1.83, P р 0.05) were happier (t (43) = 1.74, P р 0.05), and had greater life satisfaction (t (43) = 1.32, P р 0.10) than nonbereaved donors 1 year post-donation. There were no differences between bereaved and nonbereaved donors at the earlier two assessments.
As depicted in Figure 2 , the pattern of scores for bereaved and nonbereaved donors is similar for all four global psychological outcomes, even though only three of the four produced significant 1 year post-donation group differences. There are very small and nonsignificant differences between the two groups at the first two assessments, but bereaved donors show improvements in self-esteem, happiness, and life satisfaction -while nonbereaved donors show declines -at the 1 year post-donation assessment. ever, that donors' increasingly negative feelings about the donation itself did not translate into declines, on average, in donors' psychological well-being. In fact, donors reported greater happiness across time; no other global psychological measures showed any main effects for time of assessment.
Our central objective was to examine the effects of the sibling recipient's death on our set of key study variables. As we expected based on previous donation and bereavement literature, donors whose recipients were not living 1 year post-donation had much lower donation efficacy and somewhat (although not significantly) lower special meaning scores. Thus, within the context of donation, donors Our most important observation, however, was that at the 1 year post-donation assessment, bereaved donors had higher self-esteem, were happier, and reported greater life satisfaction than did donors with living sibling recipients. satisfaction. They also held strong expectations regarding donation efficacy -expectations that their donation would
In fact, bereaved donors had higher 1 year post-donation mean scores on all global psychological measures, although help their sibling in an important way and relieve his/her suffering. These findings are interesting, but not necessarily the difference in mastery was not statistically significant. Given findings concerning bereavement in other settings, surprising given that donors have been identified as the best possible marrow match for their sibling and are now being we hypothesize that the psychological gains among bereaved donors in the present study may be due, in part, given an opportunity to take action that may save their sibling's life. Other authors who have studied related and unreto the relief of anxiety and worry that donors have been experiencing as their sibling struggles to survive the translated donation have speculated that this opportunity to take constructive action may produce pre-donation levels on plant. Donors may be especially prone to such feelings given their unique contribution to saving their sibling's life. some psychological variables that are actually elevated above levels that would normally be expected were these Other factors, in addition to feelings of relief or closure after the recipient's death may also play important roles in individuals not donating.
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Such an explanation is consistent with our additional producing relatively more positive ultimate psychological outcomes for bereaved sibling donors. For example, a famfinding that both of the donation-specific variables (efficacy and special meaning) declined across all three time periods, ily death may not only evoke general feelings of supportiveness and caring among other family members, but also regardless of bereavement status. Thus, as sibling donors were temporally further removed from the donation, they in cases of unsuccessful transplants, may lead the family to recognize the donors' special investment in the sibling's felt less as though they had really helped their sibling (declines in efficacy may be partially the natural result of life, and vulnerability to the sibling's death. In this situation, the family may make exceptional efforts to protect the very high predonation scores). It is possible that predonation differences in perceived efficacy between bereaved the donor from distress by expressing gratitude and honoring the donor's contribution, bringing the family closer and nonbereaved donors may have resulted from bereaved donors receiving more 'realistic' descriptions of their sibtogether. One of the donors in the group we studied made the following comment about his family after his sibling's lings' probable prognosis. However, bereaved and nonbereaved donors did not differ in their predonation expecdeath: 'We're just so much closer to each other now, especially spiritually and everything. There is just so much tations about the success of the transplant or the long-term survival of their sibling. appreciation, the true family love that people may hold in for years comes out in a situation like this'. In such cases, From Figure 1 , it is evident that the largest declines in efficacy levels occurred between the shortly post-donation donors may find deep and meaningful comfort in the fact that their sibling's death has brought other family members and 1 year post-donation assessments rather than between pre-donation and shortly post-donation. This may partly closer together. These findings have at least two critical implications for reflect the timing of the shortly post-donation assessment. At 1-2 weeks post-donation, the most life-threatening physicians and mental health care professionals providing services for sibling bone marrow donors and other related aspects of the donation (eg graft-versus-host disease and graft failure) and of the recipient's illness (eg cancer organ and tissue donors. First, it is clear that the less positive aspects of the donation experience for donors may not recurrence) have not had time to reveal themselves. Furthermore, recipients' medical status is generally fairly manifest themselves in the early weeks following donation. The largest declines in donation-specific and global (for stable at this time. This may have protected donors against even lower feelings of donation efficacy. In contrast, nonbereaved donors) psychological factors occurred between shortly post-donation and 1 year post-donation between 2 weeks post-transplant and one year post-transplant, recipients are at considerably greater risk for infecassessments. Thus, it is possible that more intensive donor follow-up by mental health professionals should be schedtions, cancer recurrences, and death. It is interesting, how- positive psychological outcomes within each of these
